Adenovirus-mediated and targeted expression of the sodium-iodide symporter permits in vivo radioiodide imaging and therapy of pancreatic tumors.
Pancreatic cancer is the fourth leading cause of cancer death in the United States. It is highly aggressive with no uniformly effective chemotherapy available for metastatic disease. The sodium-iodide symporter (NIS) is a transmembrane protein responsible for uptake of iodide into cells. The presence of NIS in thyroid cells permits diagnostic imaging and therapy of thyroid tumors, using radioiodide. Previous studies from this laboratory reported mucin-1 (MUC1)-driven expression of NIS in cancer cells. MUC1 overexpression has also been reported in 90% of pancreatic tumors. In this study Ad5/MUC1/NIS was used to infect pancreatic cancer cells both in vitro and in vivo, to investigate the potential for radioiodide imaging and ablation of this disease. In vitro studies revealed a 43-fold increase in iodide uptake in NIS-transduced cells compared with controls. In vivo imaging revealed effective iodide uptake and retention at the site of NIS-transduced tumors, with optimal uptake (13% of injected dose) observed 5 hr after iodide administration. Intravenous delivery was performed to investigate potential hepatotoxicity of the construct in the event of virus leakage. Intravenous injection of Ad5/CMV/NIS resulted in robust iodide uptake throughout mouse liver, whereas no uptake was detected in the liver of animals given Ad5/MUC1/NIS intravenously. Administration of therapeutic doses of 131I resulted in significant regression of NIS-transduced tumors, with a mean 50% reduction in volume within 10 weeks of therapy (p<0.0001). The ability to target NIS expression to pancreatic cancer, which has such limited treatment options, may be highly beneficial and warrants further investigation.